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I^^AHW] 1. S^^Al- §A||Ai(£S)_1S 
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^ ^£^1 ^S.^ 7l#o11 ^-^S, ^tr] ti>:£^l v\]s.^ 5) 

S.<^1 ^tb ^<^1^, Cl tiVS^l 4^^*^ slS-Oll ^t!: ^^M. ^ 

^7ls)-oil ^^tb ^>^* ^ avs^l i^ls-sl :ii;^>^ 21-^4 sis-l- ^l^^rf^cfl n 
£ 3 
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tiViE^l ±7}2] s\-^]<^ 2)S{P0WER UP CIRCUIT IN SEMICONDUCTOR DEVICE} 



S. 1^ ^£fl7l#ofl s)-^^^ Sij^l- i+El-^a i^. 

£ 2^ £ I'^l ^o]u^ cfolc>|li^. 

£ 3^ ^ ^^^^ <a ^Al<mofl rc).s. til-t^^l ^^l-o^ 5i|.^^<y U)-Bl-^ £1^. 

£ 4^ ^J-7l £ 3011 3l|-^q<a E]-olT.J tq-olo^n^. 

3£ 5^ ^ ^^2] cf^ ^Alc^l<Hl tc)-^ p|i2.e) 3i).o:|<y q-Ej-^ s.^ 



200 : ^^^<a- ell^ ^^^-]^ 
210a : ^11 ^^^-y- ^^1-^ 
210b : m ^^^^Jr ^M-^ 
220 : BSlTl-^ 
230 : 
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<i2> ^ ^1^^ til-:£^l 7l#oil ^-^S., diisle;) ^^>fi] ^.^ s\ 

S.<^1 ^tb ^^1^, 1=1 ^Hl^l^ ^:£^fl S-s:] 4i^>^ 2)-^^"^ s\s.^] ^tb ^^1^. 

^^^^ Ir^^l s^]*^ Hs.^ ^7.}6\] ^^o] ^^sno] ^^^o^s. 

§>7l ol^ofl $i«^o> ^cf. ifl^^^sl t^lss^ ifl-^ s. 

2\o] c]-^i.oil HVojo^^i- ^^^>711 Sl^c-ll, ojs. tfl^^^o] ^^^oJ-(vDD) ^7W ^^^^ 

(reliability)^ :e-^^>7l o^^nf. o]^^ ^]3,^ t^«. s^o) ^7l^sf ifl^^^S^ Ir^^o^] 
^tb efl^1-'y# «j-^l*>7l ^s^H ^£^1 '^lasl a^^> tfl^^cHl ^^1- ^w]s:>ji SX^. 

<14> aVS^l ^^>^ ^7lS|- -g-^l-A] s>]«-S-«-Ei ^^^<y-(VDD)ol 0171-51 

<i5> s^^]<^ s\s.^ 4^-1 'a ^J:^ ^^S^E^ <el7]-^ ^^^^a-CVDD)^ i]M 

^ 7j-^l3r>o^ ^^^'a-(VDD)o1 <y;^l ell*iJe.4 ^^Hl^i^ S-f(low) ^>Bfl# -R-^l 

^l-i=l-7> ^-S^^(VDD)ol <y;^l efl^i oi>^o.^ <?V^2|-£liS ^s^efl^ ^V^l (high)S. ^oj^rf. 
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'y-(VDD)<^l <y7^1 efl^ ols:>S- 'gol^lTll SI'S c^-A] ^elefl'i s-fs 

<17> tt^, sl-^^<^ Ai^7]. ^ol^V^ ^^^<a-(VDD)2] ojT^l efl*i^ ^ 

^^ ^}^^ ^^Itbcf. HelTl efl^^ &^^<a- ^iS. 

^^^^>^ <a'^^<a c^x]^ s.2io^ ;g-foil^ ^7lS)-o11 ^^17> ^^l'?]-, ^^^^ 

^ sj.^^'a Be^T^ o]^ 2fl^]-^^ ^ 9X^. o]^]^ o]o.^ BB]7l eflii-i- oj* 

oV^^ZL 5l^#o] o]:;^^^ol ^-i- ^ MOS H^:^]:^!^]^] ^i^^-y- iicf 

<18> £ 1^ ^2fl7l#«^l ^■^]<^ M-B]-'^ :£iaolcf. 

<i9> H l# %i-2:^V^, ^etl7l^oil s^^]<^ ^€^'a-(VDD)2]- ^^1^^(VSS)» 

^tb ^S^-l^dOO)^, tiHol>^, ^<a-(Va)<^l -§-^*H ^^^«a-(VDD)s1 

zms.^ ^s)-* ^^i§>7i ^^^-a- ^^i^(iio)sq-, ^■s^'a- ^^i^(iio)s^e-i 

^^l^^l- t^J^l^s^H 5^^-!^ ^:^(pwrup)» #^^1-71 ^tt tH 511 -^(120)* ^wlW. 
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<2o> <=^7]^], ^-^^^ efl'i ^^^-1^(100)^ ^^^'a-^(VDD)^ ^^l^'a-^(VSS) ^}o]ci\] ^] 
^^o] >|oj- c]«].c.lt:-l# ^^^t}^ ^11 ^ ^i^J-CRl ^ R2)l- ^tiltbt:^. 

<2i> ns^JI, ^-^I^U ^;^1-^(110)^ ^€^*a-^(VDD)2)- h^B. Nl ^>«^1<H1 ^^^1x3^ ^^1^*3- 
(VSS)# TflolB 'a ^-2.3. PMOS B€^l:iB^(MPO)^, ^^l^'a-^(VSS)4 Nl A]-oloii ^ 
wl-ojo^i ^"y-CVa)^ Tll^lB NMOS H^^l^E^ (MNO)^, Nl^-^B] # 

H PMOS :&^^l^Bl(MPO)^ PMOS B^^I^eKMPO^I -^-Jl ^^tb 

<22> tt^, ttl3]-^(120)^ ^^l^(110)S^Ei ^^1^^^ a]:^^^(detb)» 

^^^S ^1^ - 47l]2l <ytHE-1(lNVl, INV2, INV3. INV4)S. - ^ 

<23> £ 2fe 'a-^l £ 1<H1 ^^o;] E]-olnj cfolo^zi^olcf. 

<24> £ 21- ^S^t}^. ^^^-a- ell'i ^5.^^-^(100)5^ #^^^<?1 wVolo^v^, xi«^(va)^ ^l-7l 

<25> [^^^ 1] Va = (R2/(Rl+R2))>^roD 



^, ^^^<y-(VDD) ^mo] #7>^ofl ttl-s^. Vi}o]o]^ ^<a-(Va)ol ^^^<y- ^:^1-^(110)2] 
NMOS B^^liE-l(MNO)^ ^^^^ '^l^i-.^S. ^7}t[?]] NMOS H^^I^b^ (MN0)7> ^^sl^^ 
^-g-3r>^ PMOS B^^liBl(MP0)Sl- NMOS H^^^liB] (MNO)'Hl ^^^^ ^^^] ^ 
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<27> ^^l^:&(det)^ Si7]o\] NMOS B.€^1^bKMN0)7> ^^^s1<>| oj^7] ^^o]] ^-^^-y-CYDD) 
^ rtj-e]- ^7>t!:c]-. ^H^^ ^'y-(Va)ol f^7>l:^^ NMOS :^^;^i^eKMNO)^ 

^^^^1^1 ^^l^S(det)5^ ell^iol oia^BldNVO)^ S.^ ^^^^ ^i^^ 
Ei(INVO)^ %^^S.(detb)7} ^o]^}^A^ ^^^-y-CYDD) efl'i* ix)-e)- ^7}^}?]] ^n^-. -^ItJ^Ei 
(INV0)51 #^^:£(detb)^ Hl3ii:^(120)<Hl^i hIsjI^sIoi 3^^]<^ ^:£(pwrup)l- 

^l-^(110)<>llAi oji- ^xl^H ^^]'^ ^^(pwrup)» ^e)5ll^ S.^S. 
<29> ZL^cfl, sq-:^^7> <y7l-5l<H ^-€^«a-(VDD)<^l ^ «]-JE^l i^l2.el 4i>^>7> <:>]^ -g-^ 

* ^-f , bzO]^ d^7]-$] <UX\^ ^^6]] ^^ifiSf ?i\^^o\] 

^^<=>\] 9]^ ^7d^9l 21-^-1 -^#(power drop)ol -^-^s]!^, 4^-1 ^S.7} o]^]^ ^ 
^^^(VDD)^ 7J-^>1- ^^I^H 4^^*^ ^S(pwrup)7l- fee^efl^ S^S. &1 >^ (reset 

^ ^^isitb ±7]-s^ ^^^^^1 ^■l^<a-5|-5]i SZfe 

<30> ^^^<y-(VDD)^ ^<a- efl^o] cfA] ^4^011 ^^(pwrup) ^^1 

^HS. 4^*1-^1 1?}-, o]^^ ^6\] s\.^j^<^ >tls:(pwrup)7> e^^jji 

S.^*^ ^7lSl-7> ^*5S|<H «Vi^l xiflael :i^>o] ^^3)-^ -a-^€r>^ A^o] ^cf, 

<31> tCj-H^-^i. O^i:: S^^] H^o] o.^Vs] ^l-^^ <^ ^:£(pwrup)S] tll;^j^^<y 
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1020030099598 ^^ <a^l-: 2004/2/11 

^-^^'a-(VDD) en's 'HI tiflae] ^7l^7> oi^o^^^iji, o]oii rci-El- ^7l5j- 

7V ol^c^^l^l &;^1^<51 ^cf. oje-lt!- ^^1^^ ^£^1 ^IS-sl 4i;^V^ ^<^>^ 

<33> ZLe-l°S, ^^tb #sfl^ sf^^^ sis* A>-§-^>^ jxj-^^c^ ^^(pwrup)7> ^ols]^ 

^^^<a-(VDD)5l sll^i ^tll 34^:) ^#ofl o^tl: ^^^"U ^^(pwrup)S] ti1^^3^«y 



^ ^^'^^ -^-71^ ^2fl7l#Sl ^^1^^ *M^}7l ^srH ^1"L>^ -51-2-^. ^J-^-l ^1" 

^^tb ^>^^ ^.a^ ^ Si^ ^£^1 ^1S.&| dt^>2^ s\-^<^ ^^l^^V^t-ll n ^2^0] o;^ 



^7l^ 7l#^ ^^^*>7l ^t!- ^ 'a ^'^'^1 4^^, eflt ^ 
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'^<=^] cfl^sr>^ ^11 ^J^l ^M*>7l m ^^^"a- ^^1^; ^y] ^12 wH 

^1 - ^11 Ell's -^.n]- >^cfl^ 21]^^ 7>^ - s.^ ^;^l*>7l ^ 

€ ^11 ^i-^l^sLoll -§-^^l-<^ n #^^^» ^^^l^l^lJi, ^^^<y-^ ;^12 
^wl^Vfe tiV^^l 2|.^:|<^ 3^ ^7]. ^sfl^^c]-. 

<36> w>^^^>7fl, ^V7l E5:)7l«.o^ ^^AlJ^S. h^5|^^].o^ ^^y^ ^^^^ ^^^}7] 

<37> Hi-^2)§>7fl, ^71 ^^^<a- efl^ Aj-ojofl ^i^e]oi 

S.^ ±7\9] i^JE-S. ^7] :42 w>olol>i #^t}-cf. 

^S. m NMOS B^^l^iE^; ^ ^>7l i^^oii oittlE^l- ^wlti:i=l-. 

<39> a>^2le>7ll, ^J-71 >lll ^7l ^^^<a-^I!l- ^71 7(111 i^H. A>olol] ^^S\t^ 

^7] ^^l^<a-# TllolH PMOS S^^^l^BlS ^^^Cf. 
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<40> tiV^3i3:l-7fl. ^1-71 ^12 ^^^^a- ^^^]^^, ^^^-y-^sf ^12 i^JB Afolofl 

H ^^-^S. ;^12 NMOS H^^l^iiBl; ^ ^7] ;^12 i^:E.ofl ;Hl2 ^b]^-]* T^^ltbi^f. 

<41> W>^3l^>7ll, ^7] :^]2 S.^ ^7]-^ ^7] ^7] 42 h^^ ><\-o]6\] 

^V7l ^^^l^-y-^ TflojH ^^^S. PMOS H^^l^^iS. 

<42> «]-^3l§|.7ll, ;Es^7^a.^^ >^l-7] 7^^]X]S.<>\] ^o] ti>^ , ^oM ^l2 

<43> WV^^S:>711, ^1-71 He^Tl^^, ^7l ;^]3 i^H. ^Vo] o]] ^ i:^ ^T-7l ^ 

oil ^^£lB^ ^7] y^]2 ^^l^Jl* TflolH 'a^-^S A]3 NMOS B^^l^Bll- ^wltJrCf. 

<44> tiV^^3r>7ll, ^7l Hs]7l^^, >^7l ^13 i^^ofl sfl^] ^^]^^:^. 

<45> ^ ^i^s^ ^^<^1 tc)-^^, ^■S^'y-s^ £11 ^^oil icj-el- ^^^o.^ ^^^V 

^ tij-olo^^ ^o^^ ;^l^^>7l ^€^^0- ell^ ^S.^-1-^; ^71 ti}olo^>i ^oj-ofl -g-^srH 

^^7l ^o] sil^oil rfl-§-§>^ ;^ll ojTll elltS-Sl ^ 

^1^1-71 ^«3: ;^li ^^^<a- ^7l wVoio^^ ^oj-ofl -g-ig-^H ^7l ^^^^^ ^^-g^^l^ 

^^^'^ €^1 ell^<=>ll cfl-§-^>^ ^12 <a^l efl't - ;^ll ^j^l ell^ ^r]- >^^Vcfl^ o.^ ^ 

^ 7>:g - ^;^l*>7l ^12 ^^^^ ^^1^; ^ ^0^-71 ^^^^^"^ ^Kj- 

^1*H1 ^7l ;^ll ;5)li ^;^lAi^ofl -§-^^H ZL ^o]X\ 
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H Be] 71^1- ^alsr]-^ tiVS^fl ^]S.^ 3\-^]<^ S\S.7} 7^] 

<46> ^^y] TE2^7^a.o^ ^^A]:^^ «l3Jl^^H 1^^]^ %:^^}7] 

<47> wf^^srVTfl, -^1-71 ^^^-a- ^S.^^^ ^^^SJ-^^ ^^l^-a-^ ^V<^H1 

B. ^7.}; ^^l^^^ull- ^1-71 Till ii:^ AVojo]] ^^£lC^ Aj-y] Wj-olo^^ ^<y-^ TljolB ^ 

^11 NMOS H^^l^Bi; ^ -^1-71 m ir^^'Hl <ytHBil- ^wltl-cf. 

^^l^-a-^ 711 ojH ^^-^S PMOS B^^l^E^S ^^t!-^. 

<50> tl].^3l^)-7fl. ^5112 ^M-^^, ^^^<a-^jq- h:.B. A}o]6\] 

;^12 ±7}; ^7] ^7]^o^r^j!^ ^12 ^}o]d\] ^^£]tH >^l-7l hH^^ ^^^^ TflolH 

^O-S ;^112 ^JMOS ^ >^>7l ^lB.^] ^12 ^iH^^* 

^12 NMOS H^^l^Ei^ ^c] Aj.7i NMOS ^<^1 wl^fl ^Tfl -i^tb^-. 

<5i> laV^^i^VTll. ^oM ^12 ^^^^ ^^1^^. ^7] ^^^Si-^^l- ^12 A>oloil 

^12 S.^ ^;^>; >S-7l ^^l^^^Sf ^^112 iiJB A>olcHl ^^£]ol Aj-71 y>olc^>h ^<a-g- Tfl^lH <a 
n^S. ;^12 NMOS :e^xl>:El; ^ >I12 i^JBofl ^til*>^, ^71 

;^12 s.-^ ±7.}o] -^j: ^i«J-^oi ^V7l ^12 s.^ ±7}o] -g-j: ;<i*j-^c,il tii^ii ^^-tI] ^^^^tbcf. 
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^^l^<a-*- TllolH ^^^S PMOS B^^l^Bls. ^^tl-^-. 

<54> y].^3ls:V7fl, ^7] HB^T]-^^, ^7] h^B. Afo] ofl ^^Sji:^ ^7] ^1 

oil >S-7l ;^12 ^^l^Sl- TllolB ;^13 NMOS B^^l^B]!- ^Hlt!"^. 



<57> ol^>, ^ ^Vugo] 7l#^<:.>o]lA-^ 

^ *]-7i ^ ^^^^ 

<58> £ 3^ ^ ^^^^ -a ^^l^^Hl 



wl-^^tl: €^1<^1« ^7^7] S. tlr^-. 

oV^^l ^3.^ ±.y^}^ ^5.1- M-B)-^ S.^o] 
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<59> £ 3^ %S^>^, ^ ^^1<^1<H1 ^12.5] s\-^]<^ ^S.^, 

(VDD)4 ^^l^<a-(VSS)* <^l-g-^>^ ^^^"y-CVDD)^ ^sj-ojl ^^^^S. ^ 

1 ^ ;^12 wl-olcHi ^«a-(Vl ^ V2)# ^l^*>7l ^-^^•y- ^S.^^ ^(200)^^1-, vi[o] 

<a7^1 ^Sj-l- ^^l5r>7l ^t!: ;^ll ^^l-^(210a)2V, ^12 til-olo^^^ ^<a-(V2)ofl 

-g-^^l-cx^ :^^^<a-(VDD)^ efltoll cfl-§-*>^ ;^12 eflt - ^ll 

^J^l efl^ iicf ^cfla^ o.^ ^-y- efl^^ 7>^ - S.^ ^^1- ^^l*>7l ^tb ^12 ^^^Sh 

^i-;^l-^(210b)^, ^^^-y-CVDD)^ ^11 ^^1^(2l0a)S.-^Bl ^ 

^^l^(210b)S.-^B-l ;^12 -§-^§><^ H ^<^]^]^]7] ^tt BelTl-^ 

(220)5!]-, B5l7l-^(220)^ »l3]^s:>o^ s\-^]<^ ^JKpwrup)* #^*V7l ^tt 

(230)1- 

^S^q-^(200)^ ^€^'?^^(VDD)4 ^^l^'a-^(VSS) ^}o]6\] ^]^s\o] ^<y- Tz]ia>olT:-1» ^a^*> 
^ ;^ll tfl^] ^]3 ^i^oHRl, R2, R3)# ^7lAi, ^11 vfl^] ;^13 ^-^^HRl, R2, R3) 

<6i> H^JL, ^^l^(210a)^ ^■^^'^-^(VDD)^)- iiH. N2 ^}o]ci\] ^^1 

^<y-(VSS)* TljolH ^|.^ pMos H^^1^Ei(MPl)fif, ^^1^'a-^(VSS)4 ii-^ N2 ^fo] 

ofl ^^Slc^ ;Hll i3>ol<>|>h ;5i^(Vl)^ TflojH ^^-2.5- NMOS H^^I^b] (MN1)5!}-, i^jE. N2 
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S-^t^ ^11 ^^^1^J:(detl)# -s}^ ^w1tKlNV5)S ^tJ]t!:i=f. ^7]^^ , PMOS 

H^^1:iEKMPl)^ irf^ S.:^ ^^}S. cfl^l^ ^ o;icf. 

<62> ;^]2 ^-^^-a- ^^l^(210b)^ ^^^'a-^(VDD)3i}- N3 >^><^H1 ^^5]!^ ^^1^ 

^(VSS)* T^jolH ^^-^S. 3r>fe PMOS H^^liBl(MP2)5q-, ^^1 ^^^(VSS)^!- hi.E. N3 AVolbfl 
^12 aj-olol^^ ^'^^m)^ TflolH S^^-^S. NMOS H^^1^eKMN2)^, i^:^ N3S 

«-E-l ^12 ^^l'?0s(det2)* <?1B1BKINV6)1- ^^l^i, pmoS ^ 

€^1iBKMP2)^ ^T^S. tfl^l^ ^ ojc^ 

<63> tb^^ E5:)7l w.(220)^ ^■€^'a-^(VDD)2l- N4 a}o1o1] ^^S]o^ ^-^^-y- 

-^(210a)sl #^^J:(detlb)l- n]<^]^ ^^-^S. PMOS S^^l^B] (MP3)fi^-. ^^1^"^-^ 

(VDD)2l- ic^ N4 A>olofl ;5il2 ^-^^-a- ^^1^(2105)2] #^^s(det2b)« TflolB. *a 

^ o.^ s^>^ NMOS H^^liBKMN3)S+, iiJE. M^] ^^^l^^^ 27fl^ ^tf|Bl(INV7, INV8)S. ^^^^ 

<64> SE^, Wlsi:^(230)fe Hel7l-^(220)^ #^^^1- S^^^S. 3r>fe <aii]E-l ^l^l - 27flsq 

<aw1^KlNV9, INVIOS. -T-^^ - * ^til^c^-. 

<65> £ 4^ :£ 3<^1 S.^]^ Sl-^^^ ^^2] Bl-olnj cfo] ZL^ ^ o]t} o]^ %3i^} 

^ ^ ^^l-^l-^l SlS2] -g-^^ ^2^^^-. 

<66> ^^-1, ^-S^^a- ^S.^^^(200)S.^El ^11 ^ ^12 w>olc>l>;^ ^<a-(Vl ^ 

V2)^ *>7l2^ 2 ^ 3^1- ^o] ^^^1-711 ^cf. 



<67> [^^^ 2] VI = ((R2+R3)/(R1+R2+R3))>VDD 
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<68> 31 V2 = (R3/(R1+R2+R3))>VDD 

<69> ^-^^-a- ^:=^l-^(210a)<^l>»>i^ ^■^^'a-CVDD)^! 9l7}^<^ n. ^^o] ^7}^ci\] 4 

^\■ ^}o]o]^ ^*a-(Vl)ol NMOS H^^liBl(MNl)^ <^1^>-^S. #7^1- Tfl 5]!^ NMOS 

H^^l:±iE.KMNl)7l- ^^slc>| PMOS H^^l^B^CMPDSf NMOS H^^l^E^ (MN1)<^1 ^^^^ 
^^oii ucj-ef ^^lAi^(detl)^ e^l^o] ^Sl-*>7ll ^cf. ^ji ^^l^JlCdetl)^ ^7l<Hl NMOS 
H^^1^E1(MN1)7> €-2-^51 o:| SX^] nfl^ofl ^■^^<a-(VDD)* #7^1-711 , 

ul-ola^^ ;5icy.(vi)ol NMOS H^^l (MNl)^ ^^^^ ^l-^^-^l ^'S ^11 ^i-^l^^(detl)7l- S. 
-fS. £]^cl], ol Jz|-:=§oilA^ ^^lAl^(detl)^ ^^o] o]n\mm5)^ 

^ til5.4i «ywlBl(iNV5)s1 #^^J:(detlb)7]- i^s^sllTt t}o]s. ^<^M^^^ 

<70> t!-^, ;^12 ^-^^<a- ^^1^(210b)£ ^11 ^aM^(210a)fi1- ^e^S 

^^^4. ^. ^12 a>olol>^ ^'a-(V2)ol NMOS B^^liB] (MN2)2^ ^^>|<a-^ ^12 ^ 

^l^:&(det2)7> srl-ol^ €ol^>7)] sl^cil, o] 3i)-;^<^l^i /^ll ^^^]^S.Uet2)^ ell^c,] ^l^HEi 
(INV6)^ ^^^^ s]t3 a]^^ °]ti]Ei(iNV6)^ %^^S.(det2h)7} ^B]^]^ 5> 

<7i> ^V^, ^11 w>olo:i>, ^^(Vl)ol m wH«H^ ^U(V2)oll ^^1- -^;^1*> 

71 nfl^<Hl ^^^<a-(VDD)2l ^^Ajofl^ ^^^oj. ^^l«-(210a)^ NMOS B^^^l^^iE] (MN1)7> 
^12 ^^^-a- ^^l^(210b)^ NMOS H€^l^El(MN2)oll wlsfl ^Ti] ^^£]b^, ojofl n:)-e|. :^ 
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^l^J:(det2)7> m ^^l^J:(detl)<^l wlsfl ^^^<a-(VDD) elj'ioilA^ ^cflS. 
^€^:a-(VDD)^ ^>^J-^l<^lfe ^11 ^^]-f-(210a)^ NMOS B^^l^Ei (MNl)7l- ^12 

•a- ^^l^(210b)^ NMOS B^^l:iBl(MN2)oll olofl ir)-e|. 

(detl)7]- ^12 ^^l^^(det2)o11 ti]^ ^-^^^(VDD) sfl'toilA-l ^oj^cf. 

<72> ols}, ;^ll ^^l^^(detl)7> ^olerV^ ^^^'a-(VDD) >Hll ^jTfl sll'ic>lel- ^V^l. 

^12 ^^1^5:(det2)7> ^olsl-^ ^^^«a-(VDD) ^12 ^c]-. 

°d-(VDD)5l ;^ll o];qi g^],^^ ;^12 ^J^l ^n^] wl^fl 7>^i:l-. 

<73> 3}.^^ ^11 ^^^<a- ^;^l^(210a)^ #^^^(detlb)s^ ^^^<a- ^^1-^ 

(210b)^ ^^^S.Uet2h)7} S.^ ^e^efl^t S.^ y^^S. Hs]7l-f-(220)^ PMOS 

^eKMP3)S1 ^31-<H1 i^s. N4^ ^€^'a-(VDD)# ^nf. 

<74> ^^^^a-(VDD)ol ^11 'a^l eM<Hl ^js^, ^-^^-g- ^;^l^(210a)^ 

#^'il:^(detlb)7l- fes^efl^ ^l-o]^ ^ol3r>7fl ^cf. oitcfl, ^^^<y-(VDD)<^l ;^ll <a7fl sfl 
^ o]>^olzL ;^12 Efl^ ^cf ^<a- 7>^1^ '^g^^HlA^fe ^12 ^^1^ 

(210b)^ #^^S(det2b)7> ieelBil'i ^.-f ^Eflol:E.S-, sfl:^l<Hl s^ffl N4^ ^ejefl 

^^^-y- ^^l^(210b)2l #^^^(det2b)7l- ^Sleflt ^}o]s. ^ o]o\] ^.e). eb] 

7]^(220)^ NMOS H€^1^E](MN3)7> i^:^ N41- fe5:|Efl^ ^*7ll ^irf. 

B\ Efl^lo] #^Ai^^ ttl3l-f-(230)oflA-l iJl3l^s]<H s^^<^ ^J:(pwrup)7l- n]s.± fee^efl'i S. 

<75> ^v^, ^€^*a-(VDD) *>7j-Aloil^ B&l 7^^(220)^1 N4^ fee^lSfl^ ^^fl* -^^1 

*]-cf7l- ^^^<a-(VDD)ol s:>7j-§>«:«^ ^]2 '^A^ ^Ht-^l ^l2 ^•^^'y- ^^l^(210b)^ 
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#^^^(det2b)7]- ^Ti] fcelefl'i ^'^I^VtI] €cf. ^^l^fl, ^^^'a-(VDD)ol ^12 efl 

»i ol^Vojji oj^j ^^^cf ;5i<y- efl^^ 7}^]^ 9§^<=>\]^^^ ^^1-^ 

(210a)^ #^^J:(detlb)7> i^ejell^ ^^-Bfl^^l^S., Efl^lo)] i^:^ N4fe feslefl 

-fr^ltVcf. ^^^^(VDD)<^1 ^V^cJ-^H ^11 "a^l ^M'Hl ^11 

^M^(210a)^ #^^^(detlb)7l- i^elell'i ^^l^W , o]6\] xx\^ 

7l^(220)S] PMOS B.^^]^B\(.W3)7} ^^5]<H ic-E. N41- ^Blell'S ^V^j^ n>S-7|| ^cf. 01 

^ sfl^l^ tH3J]-^(230)<^lAi tHstl^slo^ i£|-^q<y ^:£(pwrup)7> wlS-ih fee^Efl^ 

AS. <a^l ell»i<^lA-1 5}-^^^ ^JlCpwrup)^ €ol7V <a<Hi4£^ *>Ji, ^€^'a-(VDD)^ ^■ 
^^^]^]^ ^i-t:fl^o.^ <a:^l efl'SoijA-l 2l-^^<^ ^^(pwrup)^ €ol7> ^c>1M--£^ 

^€^^tJ-(VDD)^ efl^o] o^^ *>7^^>^ ^-f<^1^ -a-cfl^AS. 'a^l 311^* 7l§o. 

^ ^^-l^a -tlJiCpwrup)^ €<^l7> <^<HM-7l nfl^oii iii.o:)c^ >oj:(pwrup)^ «J- 

^^^'a <aJi(pwrup)^ %o]7} <Uo]^7] ^^'^] vfl^ s^o^ ^^^"il ^71^«>]1 

<78> £ 5^ ^ cf^ ^Alo^l<Hl 14^ aV£^fl 4^:^1-21 sj-^:i<^ slS.* M-E|-\fl 
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<79> £ 51- %1-2:^>1^. ^ ^^]<=^M tr).=. tiVi^^l ^]S.B] ^7.}o\ ^^]<^ S\S.^, ^^^<^^ 

(VDD)2l- ^^l^<y-(VSS)l- ol-g-5:>c^ ^^^^(VDD)^ £M ^31-^1 ^^^^^ ^5)-^>^ w> 

olc^i ^«a-(Va)# ^]'§-^}7] ^^^'a- efl^i ^S.^:i^(300)sl., w>oloi^ ^Wa)'^l -^-"^ 

*V<^ ^€^^(VDD)^ ^11 efltS^ ^Sf# ^^l*V7l m ^^^'a- ^^^l^OlOa)^]-, 

wVojc^ii ^<y-(Va)oil ^^^<?]-(VDD)^ ^12 ^t^] efl^g - ;^]i <y7^1 ej]^ ncf ^i-cfl^j o. 

s. ^<a- efl'i^ 7>:g - ^^^]^}7] m ^^^-a- ^M-^oiob)^!-. 

^(VDD)S] ^>7j-Alo]l ;^^^<a- ^M^(310a)S.^Bl ;^ll ^^l^sofl -g-^^>o^ n % 

^^^'a-CVDD)^! ^o^^^Ajofl ;^12 ^^l^(310b)5.-f-Ei ^12 

^v^jAi^ofl -g-^^H ^ #^^^» €^1^1^171 ^% H&l7l-^(320)5q-, Hel7l^(320)^ #^ 
^^1- tH^i^^H 4^^"^ ^SKpwrup)* #^^>7l ttl3il-^(330)» ^wltti::^. 

^, ^ ^^1<^1<H1 3^^-)^ sls^ ^#t!: ^ 2}-^^ 'a ^^^^ 

(VDD)^ ^Sl-oll o.^ ^Sh^l-^ ^<y-^ ^V^i?]: A>-g-*Vcj.. 

<8i> ^el-'^i, ^^^'a- ^5.^^^(300)^ ^11 ^^^^ ^^l-^(310a). ^l2 ^%^A^^ 
^(310b)» ^l^tt HBl7lY(320), w^3^1-?.(330) -^^l ^#tb ^^1<^14 ^"^^^V^ , 

oil -£ 3-4 ^^«!: 'iel^H'^l cfl^fl^i^ t^^Jl* ^7l^>^l ^^tq-. 

<82> ^v^, efl'i 1:5.^^^(300)^ ^€^"^-^^0)4 ^^J-^(VSS) ^><^1<^1 ^1^ 

^<=H c]wHc1» ^11 ^ A2 ^i^j-CRl ^ R2)l- 

<83> ZL5]JL, .5111 ^:^l^(310a)^ ^^^^^(VDD)4 ic:^ N5 ^\o]<^] ^^^"^ ^^1 

^<a-(VSS)* 711 ojH ^^-^^ PMOS 3.^:^]^mWA)9{, ^^1 ^<y-^(VSS)4 N5 

ofl w>olo:|^ ^'a-CVa)^ 711 o]H 'a^-^S NMOS BsH^l^^i (MN4)^. N5S-^ 
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^ ^11 ^^l^:^(detl)* -^^-^^ ^i^tidNVll)* ^wlt!r4. ^^l^^, pmoS 

^1^eKMP4)^ S.^ nfl^l^ ^ Sicf. 

<84> ;^)12 ^^1-^(3l0b)^ ^-^^^^(VDD)3i|- h^H. N6 ^V^loil ^^^c^ ^^^1^ 

'a-(VSS)* T^l^lH ^^-2.^ PMOS B^^1^B1(MP5)S1-. ^^1€*a-^(VSS)3}- iiJE. N6 A>oloji 

^^S]c^ a].olo^^ ^'a-(Va)* TljolH NMOS H^^I^E^ (MPl)sf, i^:^ N6-2.S.-^ 

^12 ^^l^:£(det2)» t}^ 9l^^](mi2m ^wj^cf. o^ylA-], pmoS 

^I^bKMPS)^ S.^ cfl^l^ ^ o;ti=1-. 

<85> ^^tb wl-sq- ^o] a. ^Ajc^lofl rcj-^ s\-^]<^ s\s.^ ^^l-^(310a)2)- ;^12 ^ 

^^^0- ^M^(310b)7> -^<^*!r v}o]o]^^ ^^(Va)^ <?l7>«l-^tq-. 
<86> ol ^ o.^ ^€^<a- ^^l^(310a)^ ^^^^ ^i-^l^(310b)<^lAi ^iS- 

^•a-CVDD) efl^^ ^^l*>7l ^^A-l^ NMOS H^^^l^E^ (MN4, MN5)^ ^V^l^* i=f=7fl ^^^}7] 
PMOS H^^lr^Bl(MP4. MP5)S. i:fl^5l^ -n-S ^^i^J-^^ 4^7]] ^^^^>^ ^^f. 

<87> >|]2 ^^^^0- ^^l-¥-(310b)^ NMOS B^^lr^iEi(MN5)^ ^(width)^ m ^^^'^^ ^ 

^l-¥-(310a)^ NMOS B^:^l:iEKMN4)Sl ^ofl til«l] ^j-Tfl ^^^§>^ ^^^o] Tgo^^ ;^]2 

^^l^:£(det2)7> ^o]^>^ ^^^SJ-CYDD) Bll»i(;^l2 ^J^] m ^^l<:l^(detl)7> ^o] 

^^^'a-(VDD) eMC^ll ""An efl'i)<Hl Hl«fl ^>cfl^o.^ ^<^>^cV. ^tt, ^l2 ^^^SJ" ^ 

^l^(310b)^ PMOS H^^liEKMP5)s1 -B-J: ;^-1«J-iJ:Pl ;5)li ^-S^<a- ^;^l^(310a)^ S.^ 

PMOS H^^liEi(MP4)^ -B-s ;^■^*c^i]:<=Hl ^t]] ^;^§V^ ^ ^ 
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<9i> ^ ^^^^ ^lael xfl^ S2jo^ oy^^o^ ^7l^oil ^Atb ^V^* ^i*>^^i 4 

^;^>s] ^^^^ «J-^1*>^ 7fl>a^m s^7> ^cf. tb^, oje^^ Jl52}-^ s-^l, 2|e 

oi^5|-£lji :^3j-^<a-o. ^v:£^l ufls-s:] -t^Hi ^-§-Ai 7>^j- :?-z^-^ ^ 
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l^^^^l- 11 

^■^^<a-Sl 511^ ^^ofl u^s]- o.^ ^^^>^ m ^ ^12 «l-olo:|>, ^og.^ 

7] ^tb ^^^^ efl^ ^S-^^l^; 

'^'^l '^-S-*}^ ^11 -yT^l ^ms.^ ^S|-» ^M*l-7l ^tt ^11 

^-%-^}^ ^12 511^ - m ^^1 5i]*s a-cf 7>^ - s.^ 

=1 ^o]^]^]3i, ^7] ^^^<a-^ ^^^]^ ^12 ^^^^ #^ 

» ^«l5r]-^ ^S.^^] ^]3.^ ^7.}$] 5}-^-)<^ sis.. 
2] 

^oM Eel7]«.o^ Wl5Sl^s}c^ ^V7l 31-^-] <a %^t}7] ^^^^^M: ^1 

^wl^V^ tiV^^fl ±.7]-o] ij^^]<^ s\s.. 

31 
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^^1^^^^ >^7l ;^]ll ii^ ^}o]6\] ^^^x^ ^7] ^11 wl-olo^^, ^oj-o. ;^|olB 

S NMOS B^^l^B^; ^ 

>^i-7l ;^li h^B.o\] ^tHEii- ^ti]^>^ ^ o.^ s:]-^ ^Vi^l ^is-e] ^;^> 

5] 

^I4*j-<^1 %l<^^i, 

^J-7l ^^lll S.^ i;^>^ ^^^^O-^ozf ^^7] ;^ll Afojoil :§^Slc^ ^1-71 ^^1^^ 

^ TllolH ^^-^^ PMOS H^^l^Els. ^^*>^ ^^-2.5. *m MtH^l ^ISBl ^7:> 
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^^7] ;^12 ^^^-a- ^^1-^^, 

^V7l ^^l^'a-^J!]- ;H12 ii^ A>o]ol] ;^V7l v}o]o]^ :^o^^ ^lojE ol^o. 

S. ;^12 NMOS ^ 



34-24 



1020030099598 #^ 'U^}: 2004/2/11 

^^y] ^11 ^^l^^*:"!! ^1^ 1-*^ ^^4, 

^1-71 ;^12 ^^l^^o^l ^]o] ^cf^ ^c^-^ ^als:>^ ^^^^ t}^ ^S.^] ^] 

9] 

^ PMOS H^^l^BiSJ^-, 

S. *m ^13 NMOS H^^l^E^l- ^til^m ^^i-^S. tiVjt^l ^]^^ m]'^ ^ 

101 

>a-7l ^]3 efl^l ^wl^V^ S.^ t}^ ovs^l i^lS-Bl 
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[^j^^j- 11] 

tfl-g-sr]-^ /*]12 - ^]1 "^^1 efl^ ^cfl^ o.^ Efl^^ 7>:^ - S.^ ^S)- 

♦ ^tl: ^12 ^^^-y- ^^1^; ^ 

♦ ^ais>^ tivjt^l °fl-Ee] dti^V^q Bl-^-l'^ ^s. 
[^^^^J- 12] 

^7] ^i^i^^h ^7i 4^:1 «a ^i^^ #^s^>7i ^tb^i^j)^* c-i 

^til^>^ ^^-^^ ^fe i^>^ 4^:)'^ 

[^^^J- 131 
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^7] ^^^Si-^sl- ^;^l^<y-^ AHoil ^]^S]o] ^og. cltiH 

14] 

^11 ^^^<a- 

^-^^•a-^^ ^11 ^V^^Hl :^ll S.^ 4i;^>; 

NMOS H^^l>iBl; ^ 

^7] ^11 i^^<H] ;^ll ^wl^>^ ^^^^ ^V£^-)l v]]s.BJi ±7]- 

{^^^^ 151 ' 

^ ^l^^lB •a^-^S. PMOS H^^l^B-ls. ^^*>^ *m ^-£^1 

161 
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^^^-a-^^ ^12 i^JE. Al.o]ofl ^12 ±7.}; 

NMOS H^^l^B]; ^ 

-^M 7H12 ;^12 -ywlE^l- ^wl^H, 

;^]2 NMOS H^^l^E^s] ^o] ^7] mOS ^-d]] ^■ 

^o.^ 3r>^ °flS.E^ <^ S)^. 



17] 

^12 ^^^-a- ^^1^^. 

^12 NMOS H^^l^iiBi; ^ 

^7] 7\]2 ^12 ^t^Eil- ^wl^H, 

■g- tJl]2.e] ±7]-$\ ^-^^^ S^S.. 



18] 
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5] jii-^:)<a ^S.. 



19] 

;^ll ^;^lAlJ:o]l ;^lol «}-^ §«y ^^3}-, 

^7l ^12 ^^l^J^ofl 40] tt}-^ ^Cf o. ^^o. ZjLy]^].- ^ o. O.^ T^] 

20] 

^ PMOS H^^l^Bl^!]-, 

^7l ^^l^^J-^sf 43 AH<^1 ^^^^ ^7] ^12 711 olH SJ^-^ 

3^1-^ m NMOS H^^l^Bil- ^til^>^ ^^-^5- sr>^ nils. El ±7}2] ji^^]<^ s\ 
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[^J^^J- 21] 

^120%H1 Sl^H^i, 
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IS. 11 
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